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Lesson Notes 


Using Models to Solve Linear Equations 


Preview 


In this lesson we will look at linear equations 
of the form: 


x 


ax=b —=b ax+b=c Ž4b=¢ a(x+b)=c : 
a . 


a 
We’ll learn how to solve these equations: 
1. By using an Algebra Balance model 
2. By applying the opposite operation 


We'll see that some solutions require only one -: 


step and that others require two steps. 


The Algebra Balance Model 


Algebra 


needle 
Balance 


Two objects that weigh the same will balance 
on this scale. You can tell that they are 
balanced, because the needle points straight 


up. 


If we take away half of the unit cubes on the 
right, the objects are no longer balanced. 
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Algebra 
Balance 


In order to rebalance the objects, we need to 


- take away half of the objects on the left. 


Algebra 
Balance 


- Algebraic equations work the same way. 

: Whatever we do to one side of the equation, 
- we have to do the same thing to the other 

: side. 


Algebra 
Balance 


This equation says: 
x=2 


aati 
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We are finished balancing the equation when : Solving Two-Step Equations: 
we have x (the yellow ball) all by itself on one : 


side. ax+b=c¢ 

: : : Algebra Z i 
Let’s solve some equations with the Algebra : Bali ce ero pairs 
Balance. : 


Solving One-Step Equations: aldamadi 


Divide each side 
by 2. 


Algebra 
Balance 2x-4+4=8+4 
2x 12 
22 
x=6 


Solving Two-Step Equations: 


e x = 
3x -12 : arene 
3 3 
=a Algebra 

x=-4 Balance 
Algebra Key 
Balance €) =x 

Key © E Subtract 2 from 
O) ay p each side. 
© r - | O =1 Multiply each 
=-x Multiply 2 =-4 side by 3. 
Half of both sides é a 
Oo =1 negative x by -2 
E =-1 p Double both r 
a ela sides, then ‘ a _J_K_ 
son change the sign : +2-2=5-2 
x 
x (3)— = 3(3) 
(-2)—= 1-2) 3 
-2 
x=9 


x=14 
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Solving Two-Step Equations: 


a(x+b)=c 


Algebra 
Balance 


Divide each side 
by 3. 
Add 5 to each 
side. 


3(x-5)_ —6 
3 3 
x-5=-2 
+5 +5 

x= 


Solving One-Step Equations: 
= xX _ 
ax =b, -a b 
Now we'll solve the same problems with the 
focus on applying the opposite operation. 


1. 3x means 3 times x. To undo the 
multiplication, we apply the opposite 
operation, divide by 3. 


3x _-12 
3 3 
x=-4 


Let’s look at it another way to see how the 
simplification works. 


TEE 2.4 
a y 


x=-2+2 


x=-4 
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: 1. x over —2 means x divided by —2. To 


undo the division, we apply the opposite 
operation, multiply by —2. 


(-2)£=-1(-2) 


x=14 


: Let’s look at it another way to see how the 
: simplification works. 


: Solving Two-Step Equations: 


ax+b=c 


: 1. This time we have to undo multiplication 


and subtraction. We start by undoing 
minus 4 by adding 4. 


: 2. Now we can undo 2 times x by dividing 


by 2. 
: Let’s look at it another way to see how the 
: simplification works. 
2x-4=8 
2x + = = hia 
0 12 
ax 2 
x 2 
-:x 22-3 
x=6 
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Solving Two-Step Equations: 
Xake 
mt b=c 

1. This time we have to undo division and 


addition. We start by undoing plus 2 by 
subtracting 2. 


2. Now we can undo x divided by 3 by 
multiplying by 3. 


Solving Two-Step Equations: 
a(x+b)=c 


1. This time we have to undo multiplication 
and subtraction. We start by undoing 
times 3 by dividing by 3. 


2. Now we can undo minus 5 by adding 5. 
Áx- 5) = —2 A 
f 3 


=5_ -2 

+45 45 
x+0=3 

x=} 
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: Opposite Operations 
: Undo With 
Addition Subtraction 
Subtraction Addition 
Multiplication Division 


Division Multiplication 


: Order of Operations to Solve for x 


: ax =b 


Divide by a 
x 
= b Multiply by a 
: ax+b=c Subtract b then divide by a 
x 
: tP Subtract b then multiply by a 


: a(x+b)=c Divide by a then subtract b 


- We are ready to do some more challenging 
- examples. 
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Q 


Example | : To undo multiplication, we apply the 
© : opposite operation, division. 


Solve for x, 5x = - 15. 3. Solve the equation modeled by the 
: Algebra Balance. 


Algebra Balance Model 


Algebraic Solution 


Divide by 5. 


The length of a classroom is 3 metres 


The length of a rectangle is 12cm. The ; less than twice its width. If the length is 
area is 108 cm2. Write and solve an : 9 m, what is the width? 


equation for the height of the rectangle. 


a 


“length = three metres less than twice its 
width” L = 2w - 3 


Area = 108 cm? |h : “length =9m” L=9 
: 2w-3=9 
+3 +3 
12cm : 2w + T = T To undo -3, add 3. 
12h 108 : 2w 12 To undo times 2, 
R2 12 : 2 2 divide by 2. 


ew E23 
Yoh ZP-733 : 7 
Z ZZA — 


h=9 cm 
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M 


Each side of a regular pentagon is 
reduced by 2 cm. If the perimeter of 
the new pentagon is 30 cm, what was 
the measure of each side of the original 
pentagon? 


Here is what we know. 


CE 


ra er 


vem P.,, = 30 


new 


Po =5(x-2) 


new 


Let’s write the equation. 


5(x-2)=30 


To undo times 5, divide by 5. 


x-2=6 
42 _ 42 
x 8 


To undo — 2, add 2. 
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